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Abstract 

Haznedaroglu F, Ersev H, Odabasi H, Yetkin G, Batur 
B, ASCI S, Issever H. Incidence of patent furcal accessory 
canals in permanent molars of a Turkish population. International 
Endodontic Journal, 36, 515-519, 2003. 

Aim To determine the incidence of patent furcal 
accessory canals in permanent molars of a Turkish 
population. 

Methodology Two-hundred extracted teeth consist- 
ing of 50 maxillary first molars, 50 maxillary second 
molars, 50 mandibular first molars and 50 mandibular 
second molars from Turkish patients attending the Oral 
Surgery Department of the Faculty of Dentistry, Istanbul 
University, Istanbul, Turkey, were included in the study. 
After preparation of access cavities and removal of pulp 
tissue, the teeth were stored in 5.25 % sodium hypochlor- 
ite for 1 h. Following double-sealing of the access cav- 
ities, all tooth surfaces except the furcation regions 
were covered with nail varnish. The teeth were stored 


in 0.5% basic fuchsin for 1 week. The teeth were sec- 
tioned at the cemento-enamel junction and the presence 
of patent furcal canals was established by examining 
the pulp chamber floor with a stereomicroscope (10 x) 
to determine staining. 

Results Patent furcal accessory canals were detected 
in 24% of maxillary first molars, 16% of maxillary sec- 
ond molars, 24% of mandibular first molars, and 
20% of mandibular second molars. No statistically sig- 
nificant differences were found between the tooth 
types. 

Conclusions In aTurkish population, the incidence of 
patent furcal accessory canals on the pulp chamber floor 
of maxillary and mandibular first and second molars 
ranged between 16 and 24%. 

Keywords: furcal accessory canal incidence, molar 
morphology, patent furcal accessory canals, Turkish 
subpopulation. 
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Introduction 

Hess (1925) demonstrated the presence of 'marrow 
canals' in approximately 17% of 3000 teeth using a vul- 
canite perfusion technique. Russel & Kramer (1956), 
Saunders (1957) and Kramer (1960) investigated the 
microvascularity of the pulp and demonstrated the pre- 
sence of large vessels running between the root canal 
and the periodontal ligament, particularly in the bifur- 
cation and trifurcation of human molar teeth. The find- 
ing that intercommunication between the pulp and the 
periodontium exists prompted research into the possible 
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pathologic consequences of this intimate relationship 
(Niemann et al. 1993). Many authors have demonstrated 
that following endodontic treatment, lesions previously 
periodontally treated often heal (Rossman et al. 1960, 
Hiatt 1963, Simring & Goldberg 1964, Rubach & Mitchell 
1965). Seltzer et al. (1963) observed that pulp lesions 
had an effect on the severity of periodontal lesions, and 
periodontal lesions produce a degenerative effect on the 
dental pulps of the involved teeth. Periodontal disease 
was shown to manifest its cumulative effect on the pulp 
by inflammation, calcifications, apposition of calcified 
tissue, pulp tissue breakdown, fatty degeneration and 
resorption (Seltzer etal. 1963, Rubach & Mitchell 1965, 
Langeland etal. 1974). Sinai & Soltanoff (1973) could 
produce changes in the pulp of experimental rats 
through induced periodontal disease and vice versa. 
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The presence and characteristics of accessory 
canals between the pulp chamber floor and the furca- 
tion surface have been established by topographical 
studies using scanning electron microscopy (Koenigs 
et al. 1974, Perlich et al. 1981, Vertucci & Anthony 
1986, Goldberg et al. 1987, Luglie & Sergente 2001) 
or dissecting microscopy (Burch & Hulen 1974). 
Patency is a prerequisite for an accessory canal to be 
involved in pathosis by acting as a passageway for 
irritants, which enter the pulp from the periodontium 
and vice versa (Lowman et al. 1973, Niemann et al. 
1993). However, there appears to be a controversy in 
the literature with respect to the prevalence of patent 
furcal accessory canals in permanent molars (Lowman 
etal. 1973, Vertucci & Williams 1974, DeDeus 1975, 
Gutmann 1978, Niemann et al. 1993). Moreover, the 
morphology of pulp chambers varies greatly in different 
races and in different individuals within the same race 
(Green 1955). Therefore, the purpose of this in vitro 
study was to determine the incidence of patent furcal 
accessory canals of permanent molars in a Turkish 
population. 

Materials and methods 

Two-hundred mature teeth consisting of 50 maxillary 
first molars, 50 maxillary second molars, 50 mandibular 
first molars and 50 mandibular second molars extracted 
from Turkish patients attending the Oral Surgery 
Department of the Faculty of Dentistry, Istanbul Univer- 
sity, Istanbul, Turkey, were selected for study. Teeth with 
gross calculus in the furcal area, carious lesions extend- 
ing under the cemento-enamel junction, visible frac- 
tures or cracks, immature apices, fused roots and gross 
coronal tissue loss were excluded. No information was 
available on the reason for extraction, their clinical his- 
tory or the patients' age and gender. The teeth were stored 
in saline at room temperature until use. All gross soft tis- 
sue was removed with a periodontal curette (Niemann 
et al. 1993), but no scaling or root planing was performed. 
Following numbering of the teeth, access cavities were 
prepared using a size 6 round bur in a high-speed hand- 
piece with water spray. Pulp tissue was removed by 
means of a spoon excavator and fine barbed broaches, 
without damaging the internal furcation area. The speci- 
mens were submerged in 4 L of 5.25% sodium hypo- 
chlorite for 1 h, and the wide vessel containing the 
solution was agitated every 5 min to allow more rapid 
diffusion of the dissolved soft tissue within the solution. 
The teeth were then washed in tap water for 30 min 
and dried at room temperature for 24 h. The cavities 


were temporized with a double seal consisting of dry cot- 
ton wool, gutta-percha and Cavit (ESPE, Premier Dental 
Products Co., PA, USA). All the external root surfaces 
except the furcation were covered with three coats of nail 
varnish. The furcation was designated as the surface 
between the roots that did not extend onto a root surface 
(Goldberg et al. 1987). Once the varnish had hardened, 
the specimens were placed in 0.5% basic fuchsin 
(Niemann et al. 1993) at 37 °C for 1 week. Following 
rinsing in tap water, the crowns were removed with a 
high-speed handpiece, a cylindrical bur and water cool- 
ant. The cut was made at the cemento-enamel junction 
so as to allow visualization of the pulp chamber floor. 
Following removal of the filling material, the specimens 
were evaluated at lOx by a stereomicroscope (Nikon 
SMZ-2T, Tokyo, Japan). When a tooth had to be 
discarded owing to procedural errors or detection of 
a fracture or a crack, it was replaced with one of the 
same type. Cracks were discernible as fine lines of dye. 
The presence of a patent canal was then established by 
observing the pulp chamber floor to determine staining. 
No attempt was made to determine the location and 
number of patent furcal accessory canals. All teeth were 
evaluated by two investigators. The data were statisti- 
cally analysed by the Chi-square test to determine if any 
significant difference existed between molar types with 
regard to the incidence of patent furcal accessory 
canals. 

Results 

The incidence of patent furcal accessory canals in the 
molar teeth is given in Table 1. Patent furcal accessory 
canals were found in 12 maxillary first molars (24%) 
(Fig. 1), in 8 maxillary second molars (16%), in 12 man- 
dibular first molars (24%) (Figs 2 and 3) and in 10 man- 
dibular second molars (20%). Overall, the incidence of 
patent furcal accessory canals in the sample was 21%. 
There were no statistically significant differences 
between the tooth types in terms of the presence of 
patent furcal accessory canals. 


Table 1 Incidences of patent furcal accessory canals in molar 
teeth 


Type of molar 

Teeth examined (n) 

Number (%) of 

teeth with patent canals 

Maxillary first 

50 

12 (24) 

Maxillary second 

50 

8(16) 

Mandibular first 

50 

12 (24) 

Mandibular second 

50 

10 (20) 

Total 

200 

42 (21) 
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Figure 1 A maxillary first molar with 
staining at two different points 
(arrows) (original magnification 10 x). 



Discussion 

A number of experimental methods have been used to 
assess the patency of accessory canals in the furcation 
region of multirooted teeth. However, some of these meth- 
ods have limitations. Grinding to expose furcation canals 
is difficult as fine accessory canals and ramifications can 
be mixed (Green 1955). Sectioning methods are hindered 
by the need for large numbers of serial sections to demon- 
strate that an accessory canal is patent throughout its 
entire length (Lowman et al. 1973). The inability of radio- 
graphic methods to visualize the three-dimensional 
aspect of the root canals (Pineda & Kuttlerl972, Hession 
1977) and small canals (Vertucci & Anthony 1986) has 
been reported. Controversial findings were also obtained 


from the studies conducted on decalcified teeth. (Vertucci 
& Williams 1974, DeDeus 1975). Dye penetration techni- 
ques, however, have proven their validity in demonstrat- 
ing the patency of furcal accessory canals (Lowman 
et al. 1973, Gutmann 1978, Niemann et al. 1993). 

Niemann et al. (1993) exposed the external furcal area 
to basic fuchsin and determined the incidence of patent 
furcation canals on the chamber floor ranged between 
44 and 68% in 100 maxillary and mandibular first and 
second molars. They concluded that exposure of acces- 
sory canals in the furcal area of molars to 5.25% sodium 
hypochlorite for 1 h via the pulp chamber produced 
patency which was demonstrable by passive dye leakage, 
that is without using vacuum or pressure. In the present 
study, it was also concluded that the use of a relatively 


Figure 2 A mandibular first molar with 
staining at three different points 
(arrows) (original magnification 10 x). 
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Figure 3 A mandibular first molar with 
gross staining of the pulp chamber 
floor owing to a very large patent 
furcal accessory canal (original 
magnification 10 x). 


high volume of sodium hypochlorite at a concentration of 
5.25% fori h (Trepagnier etal. 1977, The 1979) with agi- 
tation would make the canals patent by dissolving soft 
tissue within them. The samples were kept in 0.5% basic 
fuchsin for 1 week instead of 24 h (Niemann etal. 1993). 
The incidence of patent furcal accessory canals detected 
in the present study was 21% and substantially lower 
than that found by Niemann etal. (1993). The difference 
between the two studies may result from racial differ- 
ences. Variations in tooth anatomy and characteristic 
features between various racial groups have been 
reported previously (Green 1955, Gulabivala etal. 2002). 

In spite of the use of a radiographic evaluative techni- 
que in conjunction with a radiopaque dye and vacuum, 
Lowman et al. (1973) found patent lateral and accessory 
canals in 59% of 46 maxillary and mandibular molars. 
However, the roots were planed with periodontal scalers, 
and they postulated that some occluded canals were 
made patent by this treatment. Exposure of accessory 
foramina in areas of denuded cementum has been con- 
firmed by others (Stallard 1972, Vertucci & Anthony 
1986). It has also been shown that a pulpal-periodontal 
communication can be established via exposed dentinal 
tubules (Seltzer et al. 1967, Stallard 1972, Gutmann 
1978); this may occur following root planing. 

Vertucci & Williams (1974), by injecting dye through 
decalcified teeth, detected 46% of mandibular first 
molars contained patent accessory canals in the 'furcal 
area. However, they reported that the incidence of 'furca- 
tion canals' was 23%, which is consistent with the find- 
ings of the present study. Gutmann (1978) used a 
safranin dye penetration technique with vacuum from 
pulp cavity to periodontium and found that 24.5% of 


102 maxillary and mandibular molars had canals in 
the 'furcation only'. Although no vacuum or injection 
pressure was used in the present study, the incidence of 
patent furcal accessory canal was similar to the ones 
reported by authors who have used vacuum (Gutmann 
1978) or injection pressure (Vertucci & Williams 1974). 

In an in vivo situation, accessory canals may become 
obliterated or calcified, or remain as viable channels con- 
taining normal tissue. In this way, they would not contri- 
bute to the spread of disease (Gutmann 1978). However, 
following root-canal treatment, owing to failure to seal 
the coronal aspect of the tooth adequately, unfilled 
accessory canals can become contaminated by ingress 
of fluids and bacteria from the periodontium (Gutmann 
1978), or by oral fluids, when exposed in a periodontal 
pocket (Lowman et al. 1973, Vertucci & Anthony 
1986). Moreover, when necrotic tissue and bacterial 
plaque are present in accessory canals (Gutmann 
1978), or when endodontic pathogens can spread 
through unfilled accessory canals (Jansson & Ehnevid 
1998), the progression of periodontitis may result. 

Conclusions 

Under the conditions of this study, patent accessory fur- 
cal canals were found in 21% of molars within aTurkish 
population. 
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